Hybrid cytomegalovirus enhancer-h1 promoter-based plasmid and baculovirus vectors mediate effective RNA interference.
Plasmid and viral vectors harboring an RNA polymerase (Pol) III promoter would be useful in achieving sustained cellular expression of short interfering RNA (siRNA) to inhibit disease-associated genes. Given that transcription machineries directed by certain Pol II and III promoters may use common factors, we investigated whether the enhancer of the Pol II cytomegalovirus (CMV) immediate-early promoter could improve the efficacy of RNA interference mediated by the Pol III H1 promoter. We constructed a hybrid promoter by appending the CMV enhancer 5' to the H1 promoter. In the context of plasmid vectors, the hybrid promoter provided up to 50% greater inhibition of the expression of target genes than the unmodified H1 promoter and extended the silencing effect beyond that provided by the H1 promoter. Insect baculoviruses can infect a broad range of mammalian cell types. We constructed a baculovector expression cassette in which the synthesis of short hairpin RNA was under the control of the hybrid CMV enhancer-H1 promoter. This recombinant baculovirus vector was capable of suppressing expression of a target gene by 95% in cultured cells and by 82% in vivo in rat brain. These findings indicate that the hybrid CMV enhancer-H1 promoter can be used favorably for RNA interference.